1 Searching PAJ 



1/1 "t— */ 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2000-257478 
(43)Date of publication of application : 19.09.2000 



(SDlntCL 




F02D 41/04 
F02D 41/40 




(21 Application number 


11-060282 


(71)Applicant 


: TOYOTA MOTOR CORP 


(22)Date of filing: 


08.03.1999 


(72)lnventor : 


KATO YUICHIRO 








SUGIYAMA TATSUMASA 



(54) FUEL INJECTION CONTROL UNrT FOR HIGH-PRESSURE FUEL INJECTION SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve accuracy of fuel injection 
control by positively reflecting changes of fuel pressures inside a 
pressure accumulation pipe onto the fuel injection control. 
SOLUTION: Injectors 1 2 for injecting fuel into a combustion 
chamber of each cylinder #1 to #4 of an engine 10 are connected to 
a common rail 20 and receive high-pressure fuel from the common 
rail 20. A fuel pump 30 pressurizes fuel in a fuel tank 14 to a high 
pressure and pressure feeds it to the common rail 20. An electronic 
control unit(ECU) 60 computes fuel injection duration, based on a 
fuel pressure (rail pressure) in the common rail 20 and an engine- 
demand injection quantity. Furthermore, the ECU 60 estimates rail 
pressure changes from the detection time of the rail pressure to the 
starting time of a fuel injection, based on the compression 
transferred fuel quantity and a leaked fuel quantity which leaked 
from the common rail 20 through the injectors 12. Based on the rail 
pressure changes, the ECU 60 compensates for the fuel injection 
duration so that the actual fuel injection quantity agrees with the 
engine- demand injection quantity. 
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[0.0 5 6] — no (o , (d) \z-^mm-c^ 

-r«fc-5tr, mi©iiS#7 0 a©Bl#Bf»i£jIA;*i±T 
*©«WBIB*«*«"8:*fc. Jgl©-^^ #>75 
0 a ©j^J|Bf®AWW)&^< fc 0 , «»«7Jb&«**J>T3 
*m&«#*'J>TS«fc3lC&*.- £©<fc 

[0 0 5 7] fg 2 ©It^-T ^>^"5 0 blCWt-TfeW 20 
«IC, JS2©WSS#7 Ob©H#B93B (*9>*«C 

S^flt^ri^Trf, ^fe, ^©B3#P#J8©S:liS 

[0 0 5 8] $-y-7 r 7-f#>^'5 0 a, 5 0 b~fc$5 

K-£©P#»! (^5->^ACA) Kl«3e*nT4sD, * 
fc. -tftSfrtf-^-f #>:/5 0 a, 5 0bCDffi^W^ 30 

mmte&m&fr 7 0a, 70b <D&ftmm\zm~3\,*T& 

Wdt^^. Sfc, M^^^SOa, 5 
0 b©#fi^^>^^CASfcO©MBEiM« (E*T> 
r«ttffi£»3E:KQPUMPj £V>5> tt*U<, Sfc 

*^?-f 5 0a, 50b CDjj8»BE39«|KJk:±JE« 

*. 

[0059] ECU60 tt«naiE*tJ8fC*-^VJTU— 40 
;W£© S*flE*«jrt* i i *> fc, ^£ggg^jggj : 

IBfHBSb? 7 ,0 a, 7 obswi r rs . 

[o o"6 oi 0a*«» *«»jEPCR«Ja«BE*Tia-3 

±K€-SSS#7 0 a, 7 0 b<DBWH$ 
±E?TM4»^KB, §PSf 7 0 a, 7 0 b©H:fr 
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U—JU3E©±#£#|]*.rO, ^iSltt«fcoTi^U-^ 
[0 0 6 1] C5Lfc*»ffilH»*»*ffS*l*i:tK:± 

m*tuw»sn-5. Ecu6oiiS«ie«ic 

B3R**«il'-;WE (IMEPCR) ifcS^HT 

\zm-3^x<i >i?^z$> 1 2%mmmm-?z>. ■ 

[0 0 6 2] £ Z\~C^ ±E«»i!M*ffllB*3Kir*IKO 
1/-JUJE©®, I0^j^JE-fe>-y-6 8fCJ;-DT^fflSn^ 



p«spr.p> <*fjtmwMtt»ittgi v^RBW«Kr«- 

[0 0 6 3] flljJttf* «rxgbfcJ;'5fcn^E>^— ;i/2 0 
rtClfte^yi^^ 1 2SiCTW^>^ 1 4-n. 

MM^CDU'— MPCR I NJ^UfcWJ-^ 
ICJ: o TUME PCRMfeffi<S -5 . m 

r i n j H)iz.(Dmnm^\z^-ox^mnEEP cr&q^ 
[0 0 6 4] ^mffimmx-te, z. 5 ■ufc*«i»j3&p c r 

[0 0 6 5] u5lfcI«ltlC«5W#II; 
ECU6 0H £n ^jguxn— ,gt^„bic^^-~»©^ 

^^^^s^Afe-.(.iAiii^A#) onaaa 

tLTUff-r-So ■ . 
[0 0 6 6] £t\ TsT-vfX 0 Ofc^V^T, ECU 6 

o upturns.? c r *mm&iu-.z.G>x mREEP cro 

C Ai»flA{*frHtST <A i 



), (^A^, g^2, ^2 
[0 0 6 7] 7x77*2 0 0^ T^-trJbMSACC 

p s^wiEjesgN Emzm^xmmm-^^mQ 

F I N^^fcBT^. ^UT, 7f7^3 0 0TH £© 
«BB*«»*QF INi**»JBEPCRi:R:a6^>T 
***«*)»WTQFINB*J|Cffi-rs. an^isMs 
Q F I N&tfftJIIBttBEP C R <h«*«l#^te T Q F I N 

MTQP INB*jrai'r*fc»©H8S:5 s -*£UTEC 
U 6 OW^^EU 6 4(Cf5'Cg$nTVi^ < , 
[0 0 6 8] @6H ilCWRf-^tWSVy^tL 
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tilths. mm\z7K?£?\z, m*mMmffiTQF 

*k»ffiP CR)Wtt<&*«£tt»«lCftl*JMBfc 
"[0 0 6 9] Jfcfc, Z7-y74 0 0C£fc>T, ECU 6 
DPCRU SS^ ^g PGR (P^ aiS 4^-2-r-B-g-e-C 

a o ~_c a-3 -)- -** ^-f^ii/^mas *5sat»a? 




[0 0 7 0 1 (W5 g C <PFFfry^h»D PCH mlttiSH 
^ 0 2fci5UT, ECU6 0H KftSSyQUIAPU 
(a) #M) tt±EU-;UffiSEfc*e£»ilHAPCR'*fc 

[0 0 7 1] m-f, ECU6 011 H©*ttffia8BMA 
PUMPtJfttJ'TSIRK:* ^0©jK»ESId«littSn<6 
aUO»AffSfc*^TK&Snfc#W«E*7 0 a. 7 
0 b©H#BWHK«tJV»T. 3 0©ffiilH& 

^< 5>^CAJLJ&^^-tca J $H (CA0~CA 



i ) viTiK* $ fc*^v»Tffiam an* 

2T££i#lCte. gBft (CA1~CA2) tcSSl^T®: 
[0 0 7 2]#Cfc» ECU6 0H C©ffii£M&P$J8£ 

*tv»«-&kitt. ±EjK»ffi«JHmAPUMp* roj i 

UTStB-r^.. E%nttl*H;PjRftigJ*Mttl5ail 

UMPibT»aiT^. 
[0 0 7 3] J15UT*6»JE29BIBAPUMPSJ|[fflU 
ECU6 0H 7.7^74 0 

DPCR=E_- (QPUMP 
E : &mWVk&lk " * " 

QPUMP : KffiM 
QLEAK :«5»'J-** 
VCR : n^EV.l^— ;U2 OC^SI 
^©l»»S; (3) j&»59§&#£J:'5fc, *B»EE2I*Q-P 
UMP#**PJ — ^SQ LEAUD^^Cit 
ffi*j&ffc*DPCR»iE©ffi£LT*tH3n, a»K«a» 
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3* (1) K:«tjTU-;U£E«{b«ffiJBIBAPCR4HC* 
»t *J»»EEa«Q P UMPSSffitS. 
[0 0 7 4] 

QPUMP=APUMP • KQPUMP • • • (1) 

a pump :mnE.mmm 
kqpump : mwzmmm. 

ECU6btt7fyy4 0 6tiV>T, «*PJ- 
^JBimTLEAKSJIHJ-rs. ^CDiBttU -^JHIWTL 
EAKH £5>*ACAfc*©iMfc<fcTSU'— ;fcflESE 
10 fc«j£ffilHAPCR*l9nm;:iMCLfcfe©T**. EC 
U6 0H £<©«#U-*»IHT LEAK 
(2) t:^^Tlliit.5. 
[0 0 7 5] 

TLEAK = K • APCR/NE • • • (2) 
A P C R : U-;VJE*flS«3«HIB 

ne : mmmmmm. 

K : 

7f'^4 0 8TH ±1B*»U-^JHHBTLEAK, 
SlftEPCR, X^«8aTHFlca^ViTV'-;UffiSE 
20 ftJt3£MIBAPCR*lC*^*«»U-^*QLEAK 
£^tiJT-3„ JlCDl^'J-i'lQLEAKH *R»'J — 
* )Q m T L E A K < & * S H , *«J£ PCRiSI 
*irrHF#?KV4S£*<fe$«|«jas* 
-5. 213 IfcWJ-^iriTLEAK, WKBEPC 
R, MSTHFtH4'J-^iQLEAKi©S« 
Bf*S^ti7T**e.n, ECU6 0O^t'J6 
4 fcWJ8»'J -?1QL E AK**Bi-*-*fc8&a>Wft7* 

- 9 1 l Tia* $ nx v'i« . 

[0 0 7 6] *t;Xf7 7'4 1 Dm UltePCR 
30 &tf«SlTHFk:*^ViT«S|*©<i|ta5|Ittff«CES3fa 
t5. £©#83M4«ScE«, »EPCR^<4 
*K£, «»THFjWS<fc«K2*:*<&5« 
Ir]S*L-TV>£. C 5 l/t*l8SteP C RS^MTH 

f tftmw&mmE t<Dmmt^mmm\z^-Dx^sb 

<~>tl. ECU 6 0©*^U 6 4tC|WI#:«#tt#^cE^p: 

[0 0 7 7] ^CiplCbt, IffiliQPUMP, 
jWJ-i'IQLEAK; RtffWIJHtiHSE^n^ 
n^fflbfem, ECU6 0(1 7f^/412fc^ 
40 T, &<Z>m^ (3) CfoTEMftiDPCR^I 

tirr*. 

[0 0 7 8] 
-QLEAK) /VCR • • • (3) 



U - ^ * Q L E A K *«*R»BE3I* Q P U M P J; D *> * V » 
JE*3Efl:*DPCRttA©<ttbTJFffisn 

[0 0 7 9] d3LTJE*«ft*DPCRS*ttJUfc 
ECU 6 0tt^ll5:1114fc^T7.^-y^ , 5 0 0 td^ 
ffU «8SS*«#tgQF I NRtfJHRftflEPCRfcS 
50 :?V>Trt««*TQP CRSJHH-r*. 



( 10 ) 
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[0 0 8 0] U-JPEEgftffl fefflMAPC R <PlZ V-)V 
EEj&gSfcU ^IffiP CR'tR64EA"tl:ft^fc* 
£\ S*«»WiaT QFINB fc«"3HT#-T x ^ 
* 1 2fel8»"r<5t, §ll&CD^*«ttSteaiWg*g#* 
iQF I Nj&»Sf*ft-5£5K:fc-5. ligiScTQPCR 

ittfiMPa) iztt?ztimm%m<D?n&*mm'>stto 

CO 0 8 1] ZlOJSS&gcTQPCRt&WgjfciKSifg 
QF I NftC^fcttffiP CRiOHfctt^fclOWfcJ: 
oTJRaSft. ECU6 OCD^'J 6 4tH«ttff»T 

q p c r srimi-rsfejexoMjBcT*-^ t LTiati^nT 

P!0fc^-r«t5fc, d <D&m&%tT QPCRU 



18 



10 



J£P C Rd«®< fr* aHffi#ttfc:*#fcfili LTjftti s 

[0 0 8 2] ECU6 Ott. 7X7^6 0 0 fC* 

V>T. *»ffl|BHtiE*TQF INH*5fe0D«IFS (4) 

TQF I NH=TQP CR • DP CR • • • (4) 

TQP'CR:«««ft 
DPCR:EA»bI 

3L©i«»^raaiEfflTQF I NH«, ±SEcb«k-57iU— 
;PBEOlEftK:jgBUfc3)|«S»*»*i*IWK3Ri5l»*Q 
F I Ni©PlOf MtSf'«I*«ItIFITQF I 

[0 0 8 3] fit, ECU6 0H X^yZf7 0 OK 
^^T. ^W^S: (5) K^oTft&Rt&OTHTQF 



TQF I N = TQ F I NB— TQF I NH 



(5) 



TQF INB : m**siftiffl?$ 
TQF I NH : >S^W«jE« 

d'pLTSM'Stl^^TQF IN£3?tBbfc&, ECU 
6 OU&fr—?-^— B., #ITT5. . 20 

[0 0 8 4] ^E-UT. ECU6 0 ttC©flk«fi«»JI8|BIT 
QF I NtcSo'V^T'f >v J x^7^ 1 2 (DWimm 

tz>mmz'i>vx.i>*\ 2tc^LTtB^j-r*. 

-f>S>i^^l2*6tt. ilI*f»lQFIN 

[0 0 8 5] EU:K9!l,fcJ:-3K:, *&ttm<a&tti* 
SMflTB, U-^EESEfbfcjeiHnAPCR^OflEMe 
ft*DPCR**B»EEa»QPUMP3fc^*8»U-i'* 
QLEAKKX^Tlf^U HBE*aSfl:*D P C RiC 30 
*tf<"JU»jaiIB*liE«TQF I NHfc«fcD*liE3nfcS 
m T Q F I N B £g*&S*f»!IH T Q F I N t U 

[0086] se^T, u-;wjE^fl:Jt^raAPCRtp 

{EfcRIl'-Jl'BE<D«Wl«*(*i»»£EPCR) *«»£SEfl3 

ftlDPCR) **R(sHEaS*QPUMPS^*B»U-^ 

*Q L E AKfcafr^trJ-CIEWlCitjrr* C 

f LT, dOBE*Sefl:*DPCRIC*^TSfcieo!)l|RW 40 

"S3*fi#«SII8g3£iSltfiQF INi^tn«C4fllflt 

[0 0 8 7] ( 1 ) *SUfi»!Bfc J;n«, P- 

-^JEOSE-fb, #C*n^j|^ffiPCR©^ffl«fC^ 

[0 0 8 8] (2) EMftSDPCR&itf 
*'fc«U «»JEa*QPUMPfttf**MJ-**QL 50 



ffi<offiT»©«r»rn«:*>ffi*a!fl:*DP crcsscs 

#fc±oT*IB©M»'Jt##*tf»W»fci!KI**Q F I N 

OtmtlifttfWHKJlMtttlQ FlNiO < fit 

[0 0 8 9] SM&ROflUtfP, ^USSIS^ 

!g(:IS?S;l/5li:fi:tO«Wx>y> 1 0 K#y&$*l 

[0 0 9 0] [* 2 ®£ttftMB] JfetC, *3S?IOjg 2 CD 

[0 0 9 1] **Jfi»«-Ctt, **WMtSIIH!TQF I N 
T> C©ft^*f^F B 1TQF I N©!TiH#0lc-3<rvcEI 

8fc^t7n-ft- h^#^L>Tss^-^s. las, mm 

\Z7jk-r&7.TyZfl 0 0~7 1 0O3i, ftlCwLfcH 
4 tm— V>%mZttLtcX"ry-7\Z-O^T\tm— (D&W 

[0 0 9 2] ECU 6 OS, 7x7^1 0 0, 2 0 0 CO 
#ffl3S3SfrL;fc«, 7fy7'4 0 0 (C^SUTSftJ&ffc 
MDPCR5rgLtiir^. ^IT, 7>Try?& 1 0 fc£>V> 
T, ^SffiPCRfctfLTEfrfcflADPCRSin* 

[0 0 9 3] ^IC, ECU 6 Ott, T^J-y-fl 1 0 
t^T, ®4l;*f7fyy3 0 0 co^SiRI^, 061: 
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mmmmmmTQ f i n tti-r *. ^ ? ixfusit 

WP.1TQF IN£H£i}L*:m> E CU 6 0 \tif)V-^y 

[0 0 9 4] ~©cfc5f£#*if6^<iT«, l/-;W£©^ 
{blcigBUTf!ll&©^«#*g#$ilS5*!gMfiQ F I 

N/6^Tn5(D^wj-r^±-e. *it>«MfflraTQF i 

ffiPCR £«IE-r -5 fcttT <fc Vi. 
[0 0 9 5] (3) tot, ^lCD*iS^HfccfeViT 
(1) (2) CfBtgLfcfl^^KJqA, S*Pfi|f 

fflHTQF I NB^«M»3P^SiEfflTQF I NHStfcx. 

Tfftti-r^&gWJK, 0 7l:iti5^ Bftif 

z>z\t.ifii?%z>£.o\ztzz>. 
[0 0 9 6] [|g 3 (Dmmmmi *§£93©jg 3 © 

HiS^Sg o t > T±tBS§ 2 ©susses! £ ©*§ £ 

ttasrr*. ra» 312 vm&mmtt mmommz-o^x 
[0097] izmm&mt-zfc. /hp^ hmm^mn^ 
wzmmTz^-oizi'T^z. mm<z>£-o\z, z.<dw 

MHTQMAIN) fc^IEfc^liStlETSJC'SlCL 

[0 0 9 8] ifeS, **Jfi»ffiTti, *8W^>7 r 3 OCi 

C, ««#7 0 a, 7 0 bOHWSJWa^J&RJtSft 
TVs* (Hi l#Bg) . a^T, ^ItePCRCtffi 

b##> e. * -f >ie»^T.-r * ©MMfc*R»ffiasjfi*ff 
ton* c t < , ra«s»ffiaiK: a 0 u-^jee^^t 

[0 0 9 9] KT< £3Lfc*^>"*ttjBMTQMAI 
N©JFttl#JHts:oViTBiWr«. 0 9 StfH 1 0 13, ± 

13* -f >**tt«l«lTQMA I NRtf/Vfny h«£f$P£ 
TQPLTOjI^^JH&jSt-^n-^-lr— hT**. ft 
fc, M^7-f#>^5 0a, 5 0bfc;fett 

£$>W©©A • JE2S*-f 5 v A-i a v VWKBl& 

>if^T— hT*5. 

[0 10 0] ECU6 0H 0 9£Z>*01 0CS7D- 

5^- Hc^c-r— m<nmm&m7£<D>7 : 7>?M<m (is 

0" GAS) ©*B2y&3i:bTl*fir-j-*. fSi. *JV— 5 1 
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«S, fry-^-f #>:/5 0 a, 5 0 b CDttttfttftAfr S 
\-£m 1 1 tC^-TCAO, CA1, C A 2 , CA3CDS-^| 

[0 10 1] ECU6 0I1 H9CSt^fv^l0 
0, 2 0 0 fc*V>T*jfc»EP.CR£;ffefcHU 
•fe;WB8« A C C P S^tUHHfeSSN E^ICl^UTi 

ws^SMiQ f i N^sm-r*. 

[0 10 2] -£-LT, XT-y^3 2 OTIS, aMlilfeS 
10 KNERO^WS^iSWfiQF I NicS^T/Ha^ 
>*lt*QPLT*JFtHi"*. uO/HO^ hiSMSQ 
PLTi^MlHlfiSSNES^MS^ItSQF IN 

e>n> ra/t-f d«; hijtWAQPLTSimi-rsfcacDH 

^r-^iUT^^U 6 4lCSEtt$nTVi*. 

[0 10 3] Xf7^3 3 0IC*V»T, &©lfi* 

5£ (6) ttoT^-f >ig&SQMA I NSSfctif*. 
QMA I N=QF I N-QPLT • • • (6) 
20 Q F I N : ftHS:**!** 
QPLT : ^n»; hiRltg 

I5tt/Wny h"SStSQPLT&tf*<>igtffiQ 
MAIN**ffll,fc«. Xf'^4 5 0Ttl HM^I-E 

J$P B 1 "(U— Jl'EESyfcJtjeffllHAP CRPLT:@11# 
HS) ;Uffi0«<b* (EAM1DPCRP 

lt> fc, m«ai«f^6^-f >««3&«BBiss.n*s-tro 

$P B 1 (P— JUBEXfldftfiXaiRlAP CRMA IN : 01 1 

30 main) ts-tn-^tincfflrs. 

[0 10 4] 01 0«cne.#JE*^fb»DPCRPL 
T, DPCRMA-INCDWtB^JB*»l»BK:*i-7 0— 9 1 
RStC^-TX^y ^4 5 2fc*5ViT» E 

c u 6 o tt, ±ia* i/-;WE2£{t:#i£$ kapcrpl 

T, APCRMAIN«tBKBI«i|ENElC«^V»T* 

n-€n^ratcm»u> *n<E>&m»m*nmmmp cr 

U-^fflHTLEAKPLT, ^ffi^F^ & ^<>P»St 
a*H»2ft*l$£T©«»U-*JHWTLEAKMA I 

40 Nttxtn-fns^t^. 

[0 10 5] ^CfC, ECU6 0I1 7X7^4 5 4 (C*3 
^T, 5te©05 ICST^?-y7 r 4 0 8©fflatrafitCb 
T, ±i2#jKfi'J-^«flTLEAKPLT, TLEA 
KMAIN, S«^EEPCR, RlXj^TH F (cS^ti 
T, H^JEPCR©^ffi^&/Wny hfMtlM 
ftTM^©U-^» TO'J-7iQLEAKPLT) 

H^tiiB#^6»^ ; 1'>«#SiM^ftT©M©U-^ 
i (IftU-i'IQLEAKMAIN) tZ^rtl^nW 
ffl-T*. SIC, E C U 6 0 IS, 5fe©05 C^tXfy^ 
50 4 1 0©£!LEi£|5HtllcLT, Xr7 7'4 5 6 \Z&\,*xm 



(12 ) 
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*5»JE P C RXlflRiftTH F KSrJSfltfK3«4«ScE * 

[0 10 6] *LT, Xf-yZf4 5 8 (C&UT, ECU 

DPCRPL T=E • QLE 
DPCRMA I N 

= E • (QPLT + Q 

E : #»3»tt^f£ 

QLEAKPLT, QL E AKMA I N : MWJ — 
VCR : n^E>U— ;U2 0O§S 
ft, ±IS^g^: (8) *»&W&Jfc&J:3fc, «fsffiP 
C R ©tftffllS A» 6 * -f >*»H*6l**T©E£*3Efls«D 
PCRMAINOlffitH MU-i'IQLEAKM 
AINffli, a y h«MQ p L T t>S«S ntU 

PCRPLT=PCR-DP 
P CRM A IN = PCR — D 

PCR:H»1I 

DPCRPLT, DPCRMAIN:EMftI 
H*l6#»»5t (9) . (1 0) 3&»6W&j6^«k5K» 
ma^Wl^lSEPCRPLT, *-f >iS*fri$«5 
fiEPCRMAINIi^fnt,, ilffiPCR^#E 
MftlDPCRPLT, DPCRMAINtS^T 

■?-ti-?naiE L- t> <D T3b Z> . 

[0109] Jfcfc, ECU 6 Ott. 7t7^7 2 0 
V^T, 08ICSt7r-y/7 10«DjBliH«, 06fC 

PCRPLT, PCRMAINi/HDybSSfQP 
L T£^^ >«MiQMA I N iKS-3HT/Vf D y 
h^riT Q P L TW^^ >«MlriT QMA I N 

i-tn-^njmj-r*. *©is*» cms#i«stsiraTQ 

PLT, TQMAI NteHSS«K±iE&*&ftffiPCRP 
LT, PCRMAI'NClO^TiESn^iitS; 
■B. 

[0 110] ^PlTMItiraTQPLT, TQMA 

i Ns-t-n-fnstaiufc^, ecu6 o«*;u— 

!fSffiPCRCD^tB^6A-f ay HttWtv»l4>i-f >gt 

PCRPLT, DP CRM A IN) CSo'^T/K O y 
KfltlMTQ P L TRtf >«»»IMTQMA I N 

[0 111] (4) S^T, H -5 L/t U—Jim^^Z 

tf/t-f □ u/ bPgJWfiQ P L TtfV* tt*-f >«lifiQMA 

fflPelTQPLT, TQMA I N$@J&T^ta^<®^-r 

*»T«aoi«v»«s»«i*iH«*sia-r*j:i:«iT*5 
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6 o \rA.<o&mn& a) , (8) ^^.T#m^^b 

iDPCRPLT, D P C RMA I NSr-^-tl-^tlfftttT 

AKPLT/VOR • • •. (7) 

LEAKMAIN) /VCR • • • (8) 

[0 10 7] 315 LT^-JE^^-fkgDP CRPLT, D 
PCRMAIN&JftHLfc«, ECU6 0te#Ul£E[9 
k^TT;-^ :/6 2 0tC#fTl"^o ^(5^x7^6 2 0 
10 Tte, ny mtm«»K*Jt*u— jpjbe (&T> 
WnyMSSffiWffj £V>5) PCRPLTi, 

tfHSMSSBJEj <h^3) PCRMAINi^n-en^OD 
#S^5£ (9) , (10) fc^oTJSfcBT-S. 
[0 10 8] 

CRPLT • • • (9\ 
PC RMA I N • • • '(1 0) 

20 [0 112] (5) ^U-^fC#3b-)UEE0D 
<£T» (E*«ftlDPCRPLT, DPCRMA I 

N) £?g^k:8feeu C©^£TSfcSt?v»T#iiSI*ffiRg 
TQPLT, TQMAIN&MIE-rseittCctD, /"W 

S**BltLTOA'fDy MSItSQ PLT^-f > 
WiQMA I N«kDfe^<&-5<D*aifWr-5Cli5&* 

30 [0 113] (6) *J8»JEPCRO<ftffl^6 
*-f >^3tre^*T©BE*2E-fkfiDP CRMA I N£ 
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P I N J fcLTfffflf*. fbT, 7t7^4 3 6 

v^t. ±k^»^ (i i) \z'&?TMHmfttmm*\z3s 
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PC RPLT, DPCRMAINfcg-3V>T#tiJU ■£ 
0»iE«C*rfV»Tcn6#«MB«»»!liaTQPLT, 
TQMA I N**(jEt5±3KbT'bJ:U. ' 
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